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A behavior of a wafer is essential for understanding various phenomena and efficient development of technology in a double-
side polishing. An analysis model of the behavior is developed in the present research. In the model, the behavior is determined by 
equilibrium of force and moment applied to the wafer. And contact status, i.e. stick, slip or non-contact, of contact between the wafer 
and a carrier is considered. The analysis with the model is excused and it’s confirmed the contact status against the carrier changes in 

































上の半径𝑟，角度𝜙に存在する点 A の位置𝒑(𝑟, 𝜙)およびウェハの
速度𝒗w(𝑟, 𝜙)は式(1)と式(2)で表される． 
𝒑(𝑟, 𝜙) = 𝐿c {
1
0
} + 𝐿h {
cos 𝜃h
sin 𝜃h
} + 𝒅 + 𝑟 {
cos 𝜙
sin 𝜙
}     (1) 
𝒗w(𝑟, 𝜙) = 𝐿c𝜔c_rev {
0
1
} + 𝐿h𝜔c_rot {
− sin 𝜃h
cos 𝜃h








 一方，点 A における，上定盤の速度𝒗t(𝑟, 𝜙)と下定盤の速度
𝒗b(𝑟, 𝜙)は，上定盤と下定盤の角速度𝜔tと𝜔b，位置𝒑(𝑟, 𝜙)の p方向
成分𝑝Aと q方向成分𝑞Aを用いて式(3)と式(4)で表される． 
𝒗t(𝑟, 𝜙) = 𝜔t {
−𝑞A
𝑝A
}                                   (3) 
𝒗b(𝑟, 𝜙) = 𝜔b {
−𝑞A
𝑝A
}                                  (4) 
点 Aにおいて，ウェハと上定盤との接触により生じる摩擦力の





𝑭t = ∬ 𝜎𝑡(𝑟, 𝜙) ∙ 𝜇𝑡(𝑟, 𝜙) ∙
𝒗tw(𝑟, 𝜙)
|𝒗tw(𝑟, 𝜙)|
dA                                        (5) 
𝑀t = ∬ 𝑟 ∙ 𝜎𝑡(𝑟, 𝜙) ∙ 𝜇𝑡(𝑟, 𝜙) ∙
𝑣tw𝜙(𝑟, 𝜙)
|𝒗t(𝑟, 𝜙)|









𝑭c = −(𝑭t + 𝑭b)                                                                                      (7) 







Fig. 1  Schematic illustration of double side polishing 
 






































c ≥ 0                                                                                                         (9) 
𝑀c = 𝑅w𝐹t










𝜔𝑐_𝑟𝑜𝑡                                                                                         (11) 
|𝐹t
c| ≤ 𝜇cstick|𝐹n
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Table 1 Calculate conditions 
Length 
[mm] 




Top plate -25 
Oc-Oh 30  Bottom plate 50 
Radius 
[mm] 
Hole 25.6  Sun gear 8 
Wafer 25.4  Internal gear 25 
Carrier 66  Polishing pressure [kPa] 20 
Table 2 Coefficient of friction against wafer 
Condition A B C D E 
Top plate 0.40 0.45 0.5 0.55 0.65 





Fig. 3 Relationship between hole center angle / velocity of wafer center 
 
(a) Rotational velocity of wafer 
 
(b) Angle of contact point 
Fig. 4 Analytical results 
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